CONTENTS 


OPENING SESSION 


Welcoming Address on Behalf of the European Patent Office 
P.G.M. Zwartkuis 


Introductory Remarks 
J. Rosen 


National Welcoming Address 
K. Krewer 


Introductory Speech 
W. Bastl 


OPERATIONAL EXPERIENCE (PART I) 


Summary of the Session 


Belgian Experience in Noise Monitoring of Nuclear Power Plants 
R. Baeyens, G. Boon and G. D’Ans 


Method and Experience of Computer-aided Spectra Control in the 
Greifswald Nuclear Power Station 
U. Kunze 


Experience of On-Line Surveillance at Onagawa-1 BWR Plant 
T. Umeda, K. Chiba, S. Ebata, Y. Ando and H. Sakamoto 


Systems of Operational Diagnostics on Czechoslovak Nuclear Power 
Stations 


J. Kott, L. Haniger, Z. Hubacek and J. Chladek 
Results of Neutron Noise Measurements on the Super-Phenix 1200 MWe 


LMFBR from Start-up to Nominal Power 


C. H. Messainguiral-Bruynooghe, G. Le Guillou, J. C. Colonges and 
J. L. Artaud 


VIBRATION 


Summary of the Session 


Malfunction Tests and Vibration Analysis of PWR Internal Structures 
J.C. Carre, A. Epstein, C. Puyal, M. Castello and P. Dumortier 


11 


13 


19 


35 


43 


59 


69 


71 


5 
= 
= 
| xl 
| 


xii Contents 
Vibration Monitoring of Light Water Reactors with Advanced Methods 
and the New Microprocessor-based SUS-86 System 

H.-J. Wehling and R. Warnemiinde 


Detection of Core Barrel Motion at WWER-440-Type Reactors 
P. Liewers, W. Schmitt, P. Schumann and F.-P. Weiss 


Thimble Vibration Analysis and Monitoring on 1300 and 900 MW 
Reactors Using Accelerometers and In Core Neutron Noise 
A. Trenty, C. Puyal, C. Vincent, M. H. Inchauspe, R. Baeyens, 
Ch. Messainguiral-Bruynooghe and G. Lagarde 


BWR Instrument Tube Vibrations: Theory of In-Core Detector 
Spectra and Interpretation of Measurements 
I. Pazsit, F. Akerhielm, B.-G. Bergdahl and R. Oguma 


Analysis of Internals Vibration Monitoring and Loose Part 


Monitoring Systems Data Related to the St. Lucie 1 Thermal 
Shield Failure 


B. T. Lubin, R. Longo and T. Hammel 
The Use of Excore Neutron Noise at Near Zero Reactor Power to 


Monitor Thermal Shield Support System Integrity 
J. W. Quinn, J. A. Stevens and C. J. Sterba 


SYSTEMS (PART I) 


Summary of the Session 


Advanced Techniques for the Surveillance of Light Water Reactors 
Using Microprocessor Based Systems 
P. Jax and K. Ruthrof 


Integrating Noise Analysis into Reactor Monitoring Systems 
J. Valko 


COMOS - An Online System for Problem-Orientated Vibration Monitoring 
F. van Niekerk and R. Sunder 


Fast Flux Test Facility Noise Data Management 
J. A. Thie 


A Real-Time BWR Stability Measurement System 
J. March-Leuba and W. T. King 


79 


89 


97 


107 


117 


127 


135 


137 


147 


155 


173 


181 


4 


| 
= 
| 


Contents 


SYSTEMS (PART ID 


Summary of the Session 


A Modular Multi-Microcomputer System for On-Line Vibration Diagnostics 
E. Saedtler 


Developing a Knowledge Base for Noise Diagnostic Expert System 
of Reactor Internal Behaviour 


K. Dach, V. Krett, J. Vavrin and L. Pecinka 


Synthesis of Heuristic Knowledgebase for Supporting Development 
of Goal-Oriented Reactor Noise Analysis Programs 
M. Kitamura, M. Takahashi, T. Washio and K. Sugiyama 


An Expert System Approach to the Development of Noise Diagnostic 
System in NPP Paks 


L. Keviczky, J. Bokor, I. Nagy and S. Veres 


Operating Experiences with an On-Line, Computer Based Nuclear Plant 
Surveillance and Anomaly Detection System Based on Pattern Recognition 
and Artificial Intelligence 

L. J. Kemeny 


MECHANICAL AND PROCESS MODELLING 


Summary of Session 


Vibration Monitoring of a Four-Loop PWR: Model-Investigations of 
the Sensitivity of the Monitored Signals on Mechanical Failures 
V. Bauernfeind 


Three Dimensional Reactor Noise Analysis for Prediction of a Control 
Rod Potential Failure 
M. A. Shinaishin and M. Soubhi 


Analysis of In-Core Dynamics in Pressurized Water Reactors with 
Application to Parameter Monitoring 
B. R. Upadhyaya, D. J. Shieh, F. J. Sweeney and O. Gléckler 


Investigation of Boiling and Pressure Feedback on Neutron Noise 
M. Antonopoulos-Domis and V. Chatziathanasiou 


On the Neutron-Noise Transmission Studies for Non-Multiplying Media 
Using Transport Theory 
A. K. Jena and O. P. Singh 


Xill 


191 


193 


203 


213 


223 


229 


245 


247 


255 


261 


271 


2719 


|| 
4 
a 
if 
| | 
il 
j 
va 
i 
|| 
| 
i 
| 
| 


Xiv Contents 


Spatial Sensitivity of a 900 MWe PWR In-Core Detector Signal to 
Fuel Displacement and Void Fraction 
Ch. Messainguiral and G. Lagarde 


Method of Monitoring Reactor System by State Space Trajectory 
Pattern 


T. Nomura, T. Tsunoda and S. Kanemoto 


Application of Reactor Noise Models for the Analysis of Thermohydraulic 
Feedback 


R. Kozma 


MEASUREMENT METHODS 


Summary of the Session 


Application of Noise Analysis for Estimation of Control Rod 
Effectiveness in the HFR Petten and the Borssele PWR during the 
Xenon Transient 

N. Morishima and E. Tiirkcan 


Determination of Density-Noise in a Two-Phase-Flow by X-ray 
Computer Tomography 
R. Hummel and U. Wesser 


Early Detection of Localised Onset of Boiling 
M. Decreton and M. Bouneder 


Application of a Recursive Identification Technique to Noise 
Analysis for Fuel Performance Study 
R. Oguma, B.-G. Bergdahl and D. Schrire 


Incore Neutronic Fluctuation Measurements in a Large Graphite 
Moderated Power Reactor 


R. D. Crowe, H. Toffer and R. W. Albrecht 


Experimental Investigations of Correlations Between Neutron Power 
and Fuel Element Outlet Temperatures of Super Phenix 1 
M. Edelmann, J. P. Girard and H. Massier 


Detection of Coolant Temperature Noise in SPX1 Using Intrinsic 
High Frequency Thermocouples 
J. P. Girard, H. Recroix, M. J. Beesley, G. Weinkoetz, L. Krebs, 
R. S. Overton and G. Hughes 


Noise Analysis for Thermal Studies of LMFBR Fuel Rods 
E. Tiirkcan, G. Tsotridis and R. L. Moss 


289 


299 


309 


319 


321 


333 


343 


351 


361 


367 


377 


393 


4 
| 


| 
i 
4 


Contents 


THERMOHYDRAULICS 


Summary of the Session 


Use of Low Frequency Fluctuations for the Surveillance of Structures, 
Sensors and Thermohydraulic Phenomena on the 900 MW and 1300 MW Reactors 
C. Puyal, C. Vincent, C. Meuwisse and A. Trenty 


Thermohydraulics Surveillance of Pressurized Water Reactors by 
Experimental and Theoretical Investigations of the Low Frequency 
Noise Field 


L. J. Kostié, J. Runkel and D. Stegemann 


Problems of Estimation of the Thermohydraulic Parameters Using Neutron 
and Temperature Noise Signals in PWRs 
T. Katona and R. Kozma 


Results and Intepretation of Multivariate Autoregressive Analysis 
Applied to the LOFT Reactor Process Noise Data 
O. Gléckler and B. R. Upadhyaya 


OPERATIONAL EXPERIENCE (PART ID 


Summary of the Session 


Practical Experience with Primary Circuit Vibration Noise Analysis 
at Paks Nuclear Power Plant 


L. Turi, P. Sikléssy and S. Ratkai 


Operational and Economical Experience with Vibration and Loose 
Parts Monitoring Systems on Primary Circuits of PWRs 
B. Michel and C. Puyal 


Summary of the Fourth Conference on United States Utility Experience 
in Reactor Noise Analysis 
D.N. Fry 


Early Fault Detection and Diagnosis in Finnish Nuclear Power Plants 
J. Eklund, S. Kuismanen, A. Lucander and L.-E. Hall 


Utility Experience in Reactor Noise Analysis in German LWRs 
A. Schiitte, D. Sommer, J. Weingarten and D. Wach 


XV 


405 


407 


421 


431 


447 


457 


459 


469 


475 


479 


489 


a 
£ 
H 
i 
| 
4 
| 


XVi Contents 


LOOSE PARTS 


Summary of the Session 503 


Loose Part Monitoring System Improvements 


C. W. Mayo and H. G. Shugars 505 
Recent Experience in Loose Parts Monitoring of Light Water Reactors 
G. Castanie, K. Krien and M. Lehmann 515 
Advanced Burst Processing Methods in Loose Parts Monitoring 
B. J. Olma and B. Schiitz 525 
Water Leak Detection in Steam Generator of Super Phenix | 
M. Brunet, P. Garnaud, D. Ghaleb and N. Kong 537 
FLOW MEASUREMENTS/BOILING 
Summary of the Session 545 


Nucleate Boiling Detected by Neutron Noise Monitoring at Doel 2 
J. Defloor and R. Baeyens 547 


Boiling Detection in PWRs by Noise Measurement 
G. Por, O. Glockler and U. Rindelhardt 555 


Interpretation of Velocities Determined by Noise Analysis for Various 
Void Fractions and Flow Regimes in Two-Phase Flow 
T. H. J. J. van der Hagen and J. van der Voet 565 


Instrumentation Method and Analysis of Small Temperature Fluctuation 
in Incore Coolant 


S. lida 575 
SAFETY RELATED APPLICATIONS (PART I) 
Summary of the Session 581 ‘ 
Sensor Response Time Monitoring Using Noise Analysis 

H. M. Hashemian, J. A. Thie, B. R. Upadhyaya and K. E. Holbert 583 f 


Health Test of Components in Nuclear Reactor Instrument Systems 
Using Process Identification 


B.-G. Bergdahl and R. Oguma 3 593 


| 
| 


Contents 


An Integrated Approach for Signal Validation in Dynamic Systems 
B. R. Upadhyaya, O. Gléckler and F. P. Wolvaardt 


New Approaches in Signal Processing Technique for Sodium Boiling 
Noise Detection 


O. P. Singh, C. P. Reddy, G. S. Srinivasan, R. Prabhakar and R. K. Vyjayanthi 


Signal Processing Techniques for the Acoustic Detection of Boiling 
in LMFBRs. Preliminary Results of an IAEA Collaborative Research 
Programme 
V. Arkhipov, G. Hughes, R. S. Overton, T. Ledwidge, J. L. Black, 
I. D. Macleod, R. Rowley, H. Mauersberger, K. J. Froelich, O. P. Singh, 
R. Prabhakar, H. Rohrbacher, K. P. Scherer, Y. Shinohara, K. Hayashi, 
J. Voss and N. Arnaoutis. Edited by I. D. Macleod 


FOURIER TRANSFORMATION AND PATTERN RECOGNITION 


Summary of the Session 


Displaced Spectra Techniques as a Tool for Peak Identification 
in PSD-Analysis 
J. Pineyro and K. Behringer 


A Random Walk Technique to Analyse Noise and Detect Malfunction 
in a Reactor 
C. P. Reddy and K. P. N. Murthy 


Parameterization of In-Core PWR Signals for Use with Pattern 
Recognition Techniques 
D. J. Dailey and R. W. Albrecht 


Characterization of Chaotic, Nonstationary Time Series and its 


Application to Early Detection of Anomalies in Nuclear Reactors 
H. Konno 


Application of the Identifying Functions Method to the Ex-Core 
Neutron Noise Analysis of PWRs 
J. M. Avila and J. C. Oliveira 


SIGNAL MODELLING 


Summary of the Session 


Poles and Their Weights of AR Type Model 
K. Kishida and S. Yamada 


XVii 


605 


613 


623 


633 


635 


645 


653 


661 


671 


677 


679 


; 
H 
| 
| 


XVili Contents 


Studies on Multivariate Autoregressive Analysis Using Synthesized 
Reactor Noise-Like Data for Optimal Modelling 
O. Ciftcioglu, J. E. Hoogenboom and H. van Dam 


Study on the Goodness of System Identification Using Multivariate 
AR Modeling 


K. Hayashi, Y. Shinohara and K. Nabeshima 


A Method of Nonstationary Noise Analysis Using Instantaneous AR 
Spectrum and Its Application to Borssele Reactor Noise Analysis 
K. Hayashi, Y. Shinohara and E. Tiirkcan 


Some Aspects of Reactor Noise Analysis from the Bayesian Viewpoint 
Y. Kuroda and H. Suzuki 


Experiences of Reactor Noise Diagnostics Applying Parametric Spectral 
Analysis Methods 


I. Nagy, J. Bokor, S. Veres, M. Tanyi and P. Gaspar 


Signal Effect Analysis for Noise Diagnostics of a Nuclear Power Plant 
S. Veres, I. Nagy and J. Bokor 


SAFETY RELATED APPLICATIONS (PART ID) 


Summary of the Session 


Development of an On-Line Reactor Stability Monitoring System in a 
Boiling Water Reactor 
S. Kanemoto, M. Enomoto, Y. Ando, H. Namba, S. Ebata, A. Takagi, 
T. Hattori, N. Kitamura and A. Yoshizawa 


Application of Noise Analyses to Stability Determination of a 
Natural Circulation Cooled BWR 


T. H. J. J. van der Hagen, W. H. M. Nissen, W. T. Oosterkamp, 
H. van Dam and J. E. Hoogenboom 


Dynamic Characterization of the BWR Core/Channel for the Caorso 


Nuclear Power Plant with Applications to Stability Patterns Evaluation 
from Operating Data 


A. G. Federico, R. Ragona and C. Tricoli 


OPERATIONAL EXPERIENCE (PART III) 


Summary of the Session 


687 


697 


707 


717 


725 


735 


743 


745 


753 


763 


775 


| 


Contents 


Noise Analysis of Core Coolant Channel Flow Signals, Recorded in 
Swedish and Finnish BWRs 


J. Blomstrand, A. Spencer, J. Ganea, L. Ekstam, P. Reibe, 
K. Adielsson, F. Schwartz, C. Kvarnstr6m and L-E. Hall 


Power Oscillations at the Leibstadt Nuclear Plant 
H. Eitschberger, D. Burns and U. Siegfried 


Reactor Noise Standards in the U.S.A. 
G. L. Zigler 


New Trends in Vibration and Acoustic Monitoring in Nuclear 
Components in EDF 


J. Guitton and C. Puyal 


BENCHMARK DISCUSSION 


Summary of the Session 


Summary of the Benchmark Test on Artificial Noise Data 
J. E. Hoogenboom, O. Ciftcioglu and H. van Dam 


CONCLUDING SPEECH 


Concluding Speech 
W. Bastl 


LIST OF PARTICIPANTS 


AUTHOR INDEX 


xix 


777 


789 


801 


807 


813 


815 


825 


827 


843 


] 
| | 
a 
q 
q | | 
q 
A 
4 
H 
4 
q 
4 
a 
4 
H 
| 


a - 


AUTHOR INDEX 


Adielsson K. 777 

Akerhielm F. 107 

Albrecht R. W. 361, 653 
Ando Y. 35,745 
Antonopoulos—Domis M. 271 
Arkhipov V. 623 

Arnaoutis N. 623 
ArtaudJ.L. 59 

AvilaJ.M. 671 


BaeyensR. 13, 97,547 
Bastl W. 7,825 
Bauernfeind V. 247 
Beesley M.J. 377 
Behringer K. 635 
Bergdahl B.-G. 107,351, 593 
Black J.L. 623 
Blomstrand J. 777 
Bokor J. 223,725,735 

Boon G. 13 : 

Bouneder M. 343 

Brunet M. 537 
Burns D. 789 


CarreJ.C. 71 

Castanie G. 515 
CastelloM. 71 
Chatziathanasiou V. 271 
ChibaK. 35 

Chladek J. 43 

Ciftcioglu O. 687, 815 
Colonges J.C. 59 
Crowe R.D. 361 


Dach K. 203 

DaileyD.J. 653 

van DamH. 687, 753, 815 
D’AnsG. 13 

Decreton M. 343 
DefloorJ. 547 

Dumortier P. 71 


EbataS. 35,745 
Edelmann M. 367 
EitschbergerH. 789 
Eklund J. 479 
Ekstam L. 777 
Enomoto M. 745 
EpsteinA. 71 


Federico A.G. 763 
Froelich K.J. 623 
FryD.N. 475 


GaneaJ. 777 
Garnaud P. 537 
Gaspar P. 725 


| 
4 
| 
4 
| 

4 
i 
| 


Ghaleb D. 537 

GirardJ.P. 367,377 
GlécklerO. 261, 447,555, 605 
Le GuillouG. 59 

GuittonJ. 807 


van der Hagen T.H.J.J. 565, 753 
Hall L.-E. 479, 777 

Hammel T. 117 

HanigerL. 43 

Hashemian H.M. 583 
HattoriT. 745 

Hayashi K. 623, 697, 707 
Hoogenboom J.E. 687, 753, 815 
Hubacek Z. 43 

Hughes G. 377, 623 

Holbert K. E. 583 

Hummel R. 333 


lidaS. 575 
Inchauspe M.H. 97 


Jax P. 137 
JenaA.K. 279 


KanemotoS. 299,745 
KatonaT. 431 
KemenyL.J. 229 
Keviczky L. 223 
King W.T. 181 
Kishida K. 679 
Kitamura M. 213 
KitamuraN. 745 
KongN. 537 
KonnoH. 661 
Kostié L. J. 421 
KottJ. 43 
KozmaR. 309, 431 
Krebs L. 377 

Krett V. 203 
Krewer K. 5 

Krien K. 515 
Kuismanen S. 479 
Kunze U. 19 
Kuroda Y. 717 
Kvarnstr6m C. 777 


Lagarde G. 97,289 
Ledwidge T. 623 
LehmannM. 515 
Liewers P. 89 
LongoR. 117 
Lubin B. T. 117 
Lucander A. 479 


MacleodI.D. 623 
March-Leuba J. 181 


|= 


Author index 


MassierH. 367 

Mauersberger EX. 623 

MayoC.W. SOS 

ruynooghe C.H. 59,97 
Meuwisse 407 

MichelB. 469 

Morishima 321 

MossR.L. 393 
Murthy K. P. NV. 645 
Nabeshima K.. 697 
NagyI. 223, W2S, 735 
NambaH. 74S 

van Niekerk 155 


Nissen W. H. M4. 753 
Nomura T. 209 


OgumaR. 107, 351,593 
Oliveira J. C. 671 
OlmaB.J. S2S 
Oosterkamp W . T. 753 
Overton R. S. 377, 623 


PazsitI. 107 

PetinkaL. 203 

PifeyroJ. 635 

PorG. 555 

Prabhakar R. 613, 623 
PuyalC. 71, O7, 407, 469, 807 


Quinn J. W. 127 


RagonaR. 763 


RatkaiS. 459 
Recroix H. 377 
Reddy C. P. 613, 645 


Reibe P. 777 
Rindelhardt 555 
Rohrbacher Hi. 623 


RosenJ. 3 
RowleyR. 623 
RunkelJ. 421 
Ruthrof K. 137 
Saedtler E. 193 


Sakamoto 35 
Schumann P. 89 


Scherer K. P- 623 
SchrireD. 351 
Schmitt W. 
Schiitte A. 489 
SchitzB. S2S 
Schwartz F. 
Seigfried U. 789 
Shieh D. J. 261 


ShinaishinM. A. 255 
Shinohara Y. 623, 697, 707 
ShugarsH.G. 505 
Sikléssy P. 459 

Singh O. P. 279, 613, 623 
Sommer D. 489 
SoubhiM. 255 

Spencer A 777 
SrinivasanG.S. 613 
StegemannD. 421 
SterbaC.J. 127 
StevensJ. A. 127 
Sugiyama K. 213 
SunderR. 155 

SuzukiH. 717 
SweeneyF.J. 261 


Takagi A. 745 
Takahashi M. 213 
TanyiM. 725 

Thie J. A. 173,585 
TofferH. 361 
Trenty A. 97,407 
TricoliC. 763 
TsotridisG. 393 
TsunodaT. 299 
TuriL. 459 
TiirkanE. 321,393, 707 


UmedaT. 35 
UpadhyayaB.R. 261, 447,583, 605 


ValkoJ. 147 
VavrinJ. 203 
VeresS. 223,725,735 
Vincent C. 97, 407 
van der VoetJ. 565 
VossJ. 623 
VyjayanthiR. K. 613 


WachD. 489 
WashioT. 213 
Warnemiinde R. 79 
Wehling H.-J. 79 
WeingartenJ. 489 
WeinkoetzG. 377 
Weiss F.-P. 89 
Wesser U. 333 
Wolvaardt F.P. 605 


YoshizawaA. 745 


YamadaS. 679 


ZiglerG.L. 801 
ZwartkuisP.G.M. 1 


4 


Reproduced with the permission of Pergamon Press Inc., by University 
Microfilms inc. Duplication or resale without permission is prohibited. 


| 
| 
| 
| 


| 
] 
t 
> 
q 


Progress in Nuclear Energy — Volume 21 


REACTOR NOISE — SMORN V 


| 
| 


Other Pergamon Titles of Interest 


CEC Fusion Technology 1986, 2 Vols 

CHICKEN Risk Assessment for Hazardous Installations 

GORMEZANO et al. Heating in Toroidal Plasmas III 

HAYWOOD Analysis of Engineering Cycles: 3rd Edition 
Analysis of Engineering Cycles: Worked Problems 

HORLOCK Cogeneration: Combined Heat and Power 

HUNT Fission, Fusion and the Energy Crisis, 2nd Edition 

JUDD Fast Breeder Reactors 

MICHAUDON et al. Nuclear Fission and Neutron-induced Fission Cross-section 

MOULD Chernobyl: The Real Story 

MURRAY Nuclear Energy, 3rd Edition 

PERSHAGEN Light Water Reactor Safety 

SHAW Europe’s Nuclear Power Experiment 

SILVENNOINEN ~ Nuclear Fuel Cycle Optimization 

STOTT Diagnostics for Nuclear Reactor Conditions, 3 Vols 

WALTHAR & REYNOLDS Fast Breeder Reactors 

WEC Energy Terminology: A Multilingual Dictionary 

WINTERTON Thermal Design of Nuclear Reactors 

WOOD Computational Methods in Reactor Shielding 


Pergamon Related Journals (free specimen copy gladly sent on request) 


Annals of Nuclear Energy 

Energy 

Energy Conversion 

International Journal of Applied Radiation and Isotopes 
Nuclear and Chemical Waste Management 

Nuclear Tracks: Methods, Instruments and Applications 
Plasma Physics 

Progress in Particle and Nuclear Physics 

Radiation Physics and Chemistry 


NOTICE TO READERS 


An Invitation to Publish in and Recommend the Placing of a Standing Order to Volumes Published in this 
Valuable Series 


If your library is not already a standing/continuation order customer or subscriber to this series, may we 
recommend that you place a standing/continuation or subscription order to receive immediately upon 


publication all new issues and/or volumes. Should you find that these volumes no longer serve your 
needs your order can be cancelled at any time without notice. 


Back issues of all previously published volumes are available in their regular editions and on microfilm 
and microfiche. 


The Editors and the Publisher will be glad to receive suggestions or outlines of suitable reviews or 
symposia for editorial consideration: if found acceptable, rapid publication is guaranteed. 


ROBERT MAXWELL 
Publisher at Pergamon Press 


